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(S) Apparatus for recording and/or reproducing a video signal. 



(57) A video signal recording apparatus in which still image data picked-up by image pick-up means (1) are 
recorded on a predetermined record medium (14), comprises a memory (32) for storing the still image 
data corresponding to a plurality of still images, wherein after still image data derived from the image 
pick-up means (1) at an arbitrary timing have been sequentially stored in the memory (32). the stored still 
image data are read out from the memory (32) and sequentially recorded on the record medium (14). 
Furthermore, an identifying signal indicative of an end portion of each still image signal may be on an 
end portion of the data searched on the record medium (14), so that the end portion can be 
subsequently detected. 
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This invention relates to apparatus for recording 
and/or reproducing a video signal. 

As a recording apparatus for recording a stili 
image as an electrical video signal, a so-called elec- 
tronic still camera has been developed to record a still 
image on a magnetic disc as an electrical video signal. 
Unlike a standard camera using a halide film, an elec- 
tronic still can reproduce a picked-up still image 
immediately on a television receiver. 

The still image picked-up by an electronic still 
camera is poor in resolution as compared with a still 
image picked-up by a film camera, and therefore an 
electronic still camera capable of picking-up a still 
image of high resolution is required. However, since 
the magnetic disc provided as a recording medium 
has restrictions on its size and so on, the resolution 
cannot be improved so long as a magnetic disc is 
utilized. 

To overcome this problem, an electronic still cam- 
era utilizing a semiconductor memory as a recording 
medium has already been proposed, in which a video 
signal of a picked-up still image is converted into a 
digital signal and the resulting video signal is stored 
and recorded in the semiconductor memory, thereby 
obtaining a still image of high resolution. This type of 
electronic still camera needs a semiconductor mem- 
ory of large storage capacity, and the recording 
medium is thus very expensive and suited only to pro- 
fessional use. 

On the other hand, as a consumer video 
apparatus, a video tape recorder (VRT) is widely 
available, so it has been proposed that an image of 
high resolution be recorded by utilizing a VRT. In this 
case, however, it takes a long time to record and pro- 
cess a still image of high resolution and as a conse- 
quence, it is impossible to record a plurality of still 
images which are picked-up successively. 

To solve this problem, we have previously pro- 
posed a recording and/or reproducing apparatus whe- 
rein a digital video signal of one field or one frame is 
recorded on a pulse code modulated (PCM) audio 
data recording portion in a data format of an 8-mm 
VRT (see Japanese patent specification 2/46816). In 
that case, the digital video signal of one field or one 
frame is recorded in the PCM audio data recording 
portion of several tens to several hundreds of tracks, 
and so the still image of high resolution can be recor- 
ded efficiently. 

The digital video signal forming one still image is 
recorded over a plurality of tracks as described above 
so that, when a video signal of another still image is 
to be recorded on the same tape, an end portion of the 
recorded video signal must be detected, and the video 
signal of the new still image must continue therefrom. 
If the video signal of the new still image is not recorded 
as described above, there is the risk that the pre- 
viously-recorded signal is erased unintentionally. 

However, if the end portion of the still image sig- 



nal recorded over several hundreds of tracks is sear- 
ched for in the normal playback mode, it takes a long 
time to detect the end portion. 

According to the present invention there is pro- 

5 vided a video signal recording apparatus in which still 
image data picked-up by image pick-up means are 
recorded on a predetermined record medium, the 
apparatus comprising a memory for storing said still 
image data corresponding to a plurality of still images, 

10 wherein after still image data derived from said image 
pick-up means at an arbitrary timing have been 
sequentially stored in said memory, said stored still 
image data are read out from said memory and 
sequentially recorded on said record medium. 

is According to the present invention there is also 

provided apparatus in which a continuous video sig- 
nal is sequentially recorded as a real moving picture, 
and a still image signal, which results from said video 
signal at an arbitrary timing, is recorded on a record- 

20 ing medium, the apparatus comprising means for 
recording an identifying signal indicative of an end 
portion on or near the end portion of a still image sig- 
nal recording portion on said recording medium, whe- 
rein when a new still image signal is recorded on said 

25 recording medium, said end portion is detected by 
said identifying signal and said still image signal is 
recorded on a recording portion next to said end por- 
tion. 

Thus an embodiment of the invention can provide 
30 a video signal recording and/or reproducing 

apparatus in which an end portion of a recorded still 

image signal can be detected with ease. 

The invention will now be described by way of 

example with reference to the accompanying draw- 
35 ings, throughout which like parts are referred to by like 

references, and in which: 

Figures 1 and 2 are respective diagrams of track 
formats used to explain an 8-mm VRT standard; 
Figure 3, formed of Figures 3A and 3B, is a 
40 schematic block diagram showing an arrange- 

ment of a video signal recording and/or reproduc- 
ing apparatus according to a first embodiment of 
the present invention; 

Figure 4 is a schematic diagram showing an 
45 example of a charge-coupled device (CCD) 

imager; 

Figure 5 is a schematic diagram of recorded 
tracks; 

Figure 6 is a schematic diagram used to explain 
so a recording timing of the first embodiment; 

Figure 7 Is a schematic diagram of recorded 
tracks according to a modified embodiment of the 
present invention; and 

Figure 8 Is a schematic diagram of recorded 
55 tracks according to a second embodiment of the 

present invention. 

The video signal recording and/or reproducing 
apparatus to be described is applied to a VRT which 
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is in accordance with the standards of an 8-mm VRT, 
which standard will be described initially. 

Signals are recorded and/or reproduced by a pair 
of rotary heads mounted on a rotary head drum at an 
angular spacing of 180 degrees, and a tape is wrap- 
ped around the circumferential surface of the rotary 
head drum over an angular range of 221 degrees. 
Over an interval of 180 degrees of the 221 degrees, 
the video signal is recorded and/or reproduced, and 
in the remaining interval of 36 degrees, a digitized 
(PCM) timebase-compressed audio signal is recor- 
ded and/or reproduced. 

Figure 1 shows an example of a format of a recor- 
ded track formed on the tape according to this stan- 
dard. The track format comprises at the head thereof 
a tracing start area 51 and a clock run in area of 
rotational angle of 5 degrees from when the head 
starts tracing the tape, the clock run-in area 52 
occupying 2.06 degrees following the tracing start 
area 51. The 2.06 degrees correspond to three hori- 
zontal periods (3H) of the video signal, and the clock 
runin area 52 is synchronized with PCM data which 
will be described later. The clock run-in area 52 is fol- 
lowed by a PCM data area 53 of a timebase-compres- 
sed audio signal of 26.32 degrees, followed by a back 
margin area 54 of 2.06 degrees (3H). The back margin 
area 54 is used to cope with the displacement of the 
recording position or the like in the so-called after- 
recording mode. The back margin area 54 is followed 
by a guard band area 55 of 2.62 degrees for a video 
signal area and the PCM data area. The guard band 
area 55 is followed by a video signal area 56 of one 
field of 180 degrees, followed by a head detaching 
area 57 of 5 degrees. 

With this standard, the video signal of one field is 
recorded on and/or reproduced from the video signal 
area 56, while the PCM audio signal of 1/60 second 
is error-corrected, timebase-compressed to about 
1/6.8 and recorded on and/or reproduced from the 
PCM data area 53. The recorded tracks are oblique 
formed in the longitudinal direction of the tape 
sequentially, whereby the consecutive video signal 
and audio signal are recorded and/or reproduced. 

If the video signal portion of 180 degrees is 
divided equally by 5, then one divided video signal 
portion becomes 36 degrees. If 26.32 degrees of the 
PCM data portion 53, 5 degrees of the tracing start 
area 51 , 2.06 degrees of the succeeding back margin 
area 54 and 2.62 degrees of the guard band area 55 
are added, then the duration of the period becomes 
exactly 36 degrees. Accordingly, on the basis of the 
apparatus according to the above-mentioned stan- 
dard, it is possible to construct an apparatus for 
recording and/or reproducing only the audio signal. 

Figure 2 shows an example of a format of the 
recording track for such recording and/or reproducing 
apparatus. 

As shown in Figure 2, the recording track format 



from the tracing start area 51 in which the head starts 
tracing the tape to the guard band area 55 is the same 
as that of the above-mentioned standard, and this 
interval is utilized as the first segment. Then, the start- 

5 ing end portion of the video signal portion 56 is fol- 
lowed by a tracing start area 61, a clock run-in area 
62, a data area 63, a margin area 64 and a guard band 
area 65 of the same arrangement, and this interval is 
utilized as the second segment. Further, the same 

10 arrangement as that of the second segment is 
repeatedly provided at every 36 degrees of the video 
signal portion 56 and these areas are utilized as third 
to sixth segments. The sixth segment is followed by 
the head detaching area 57 of 5 degrees. 

15 Thus, the first to sixth segments are provided. In 

these segments, the rotational angle position of the 
rotary head is detected and PCM data are output 
thereto and recorded during a time corresponding to 
a desired segment (interval) of 36 degrees from the 

20 head tracing start end side. Then, the reproduced sig- 
nal is gated during the above time and reproduced, 
whereby the respective serpents are recorded and/or 
reproduced independently. If the signal is recorded on 
a tape that has been used once (in the after-recording 

25 mode) and if a flying-erase head is driven only during 
the period in which the head is in contact with the tape 
in the desired segment interval, then that interval 
alone can be selected and erased for rerecording. 
In this fashion, the PCM audio signal can be 

30 recorded and reproduced at every 6 intervals divided 
in the width direction of the tape, whereby the PCM 
audio signal can be recorded on and/or reproduced 
from a tape capable of recording of, for example, 4 
hours 30 minutes giving a total time period of 27 

35 hours, which in a duration 6 times as long as the 
recording time of the above-mentioned tape. 

In the first embodiment, the invention is applied to 
a VRT whose standard conforms to the 8-mm VRT 
standards shown in Figures 1 and 2. Figure 3 shows 

40 in block form an example of such 8-mm VRT. 

Referring to Figure 3, a CCD imager 1 is provided 
as a solid state image pick-up element, and the CCD 
imager 1 is of the so-called full-pixel read-out type in 
which an image signal of pixels of oddnumbered hori- 

45 zontal lines and an image signal of pixels of evenn um- 
bered horizontal lines can be read out independently 
(see Japanese laid-open patent specification 
1/188179). The CCD imager 1 includes a colour filter 
array composed of 494 (vertical direction) x 768 (hori- 

50 zontal direction) colour filters such as a yellow Ye, a 
green G, a cyan Cy or the like as, for example, shown 
in Figure 4. The respective colour filters are 
associated with light receiving elements disposed in 
front of the CCD imager 1, and signal charges based 

55 on the colour light passed through the respective col- 
our filters are stored in the respective light receiving 
elements. 

Referring back to Figure 3, the signal charges 
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stored in the light receiving elements of the odd-num- 
bered horizontal lines and the signal charges in the 
light receiving elements of the even-numbered lines 
are output to different shift registers 1a and 1b, and 
outputs of the shift registers 1a and 1b are supplied 5 
to output circuits 2 and 3, respectively. In the output 
circuits 2 and 3, these signals are sampled and held 
and video signals from the output circuits 2 and 3 are 
supplied to analogue-to-digital (A/D) converters 4 and 
5, in which they are converted into digital video sig- 10 
nals, respectively. The digital video signals from the 
A/D converters 4 and 5 are respectively supplied to 
video signal processing circuits 6 and 7 which re- 
spectively extract luminance component and colour 
difference component signals from the video signals 15 
supplied thereto. In this case, assuming that n is the 
number of horizontal lines of the video signal, then the 
video signal processing circuit 6 extracts a luminance 
signal component Yn and colour difference signals 
(R-Y)n. (B-Y) n and the video signal processing circuit 20 
7 extracts a luminance component Y^w and colour 
difference signals (R-Y) n+26 3 and (B-Y) n+2 63p respect- 
ively. That is, the video signal processing circuits 6 
and 7 simultaneously derive signals which are dis- 
placed by 263 horizontal lines which correspond to 25 
one field from a time standpoint. As a consequence, 
when the video signal processing circuit 6 derives the 
luminance component and the colour difference com- 
ponents of the video signal of each line of the odd- 
numbered field, the video signal processing circuit 7 30 
derives the luminance component and the colour dif- 
ference components of the video signal of each line 
of the evennumbered field. Conversely, when the 
video signal processing circuit 6 derives the lumi- 
nance component and the colour difference compo- 35 
nents of the video signal of the even-numbered field, 
the video signal processing circuit 7 derives the lumi- 
nance component and the colour difference compo- 
nents of the video signal of the odd-numbered field. 

Then, the outputs Y n , (R-Y) n and (B-Y) n from the 40 
video signal processing circuit 6 are respectively sup- 
plied to digital-to analogue (D/A) converters 8, 9 and 
10, in which they are converted to analogue signals 
and then fed to a video signal processing circuit 11. 
In the video signal processing circuit 1 1 , the video sig- 45 
nal supplied thereto as the luminance component and 
the colour difference components is converted into a 
video signal of the predetermined recording standard. 
This video signal is supplied through a radio fre- 
quency (RF) circuit 1 2 to a magnetic head 1 3 mounted so 
on a rotary head drum, to be recorded on the video 
signal area 56 of the track formed on a video tape 14 
according to the standard shown in Figure 1. In this 
case, the video signal of one field is recorded on one 
track. 55 

Further, a video signal reproduced from the video 
tape 14 by the magnetic head 13 is supplied through 
the RF circuit 12 to the video signal processing circuit 



1 1 and a reproduced video signal from the video sig- 
nal processing circuit 1 1 is supplied to an output ter- 
minal 15. 

In this embodiment, an audio signal picked-up by 
a microphone (not shown) is supplied through an 
input terminal 21 to a noise reduction circuit 22, in 
which it is reduced in noise. Then, the audio signal 
from the noise reduction circuit 22 is supplied to an 
converted into a digital audio signal by an A/D con- 
verter 23. The digital audio signal from the A/D con- 
verter 23 is supplied to a first fixed contact 24a of a 
change-over switch 24. The change-over switch 24 
connects its movable contact 24m to the first fixed 
contact 24a when the digital audio signal is recorded 
and/or reproduced. A signal developed at the mov- 
able contact 24m is supplied to a digital data proces- 
sing circuit 25. This signal is then processed by the 
digital data processing circuit 25 in a predetermined 
processing fashion such as the addition of an error 
correcting code or the like and supplied through the 
RF circuit 12 to the magnetic head 13, thereby to be 
recorded on the PCM data area 53 of the standard 
shown in Figure 1 and which is formed on the video 
tape 14. 

The digital audio signal reproduced from the 
video tape 14 by the magnetic head 13 is supplied 
through the RF circuit 12 to a digital data processing 
circuit 25. This reproduced digital audio signal is er- 
ror-corrected by the digital data processing circuit 25 
and supplied through the change-over switch 24 to a 
D/A converter 26. This digital audio signal is conver- 
ted into an analogue audio signal by the D/A converter 
26 and reduced in noise by the noise reduction circuit 
22. The thus processed audio signal is supplied from 
an output terminal 27. Although not shown, the audio 
signal is frequency-multiplexed with an FM-modu- 
lated video signal and the digital audio signal is not 
always recorded, but is recorded if necessary in the 
optional mode. 

In this embodiment, instead of the digital audio 
signal, a digital video signal of a still image can be 
recorded in the PCM data area 53 (see Figure 1) in 
which the digital audio signal is recorded. This kind of 
apparatus for recording a digital video signal has been 
previously proposed by us (see Japanese patent 
specification 2/46816). 

Referring to Figure 3, when the video signal 
recording and/or reproducing apparatus is in the 
recording mode for a still image, the luminance com- 
ponents and the colour difference components (digital 
signals) of the video signals from the video signal pro- 
cessing circuits 6 and 7 are supplied to a bit reduction 
circuit 31, in which they are reduced in data redun- 
dancy by several tenths of the original and supplied 
to and written in a frame memory 32 at a predeter- 
mined write timing. In writing, the luminance compo- 
nent Y and the colour difference components (R-Y) 
and (B-Y) are written in the frame memory 32 inde- 
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pendently. The frame memory 32 has a storage 
capacity for storing the video signal of 3 frames (cor- 
responding to three still images) and the write and 
read thereof are controlled by a memory controller 33 
so that, each time a still image recording switch 42 of 
the video camera is depressed, then the video signal 
of one frame is stored in the frame memory 32. Con- 
sequently, when the still image recording switch 42 is 
depressed successively, then the video signal pro- 
vided by three depressions of the still image recording 
switch 42, the video signal of three frames can be 
stored in the frame memory 32 at maximum. 

The video signals displaced by one field each are 
produced from the video signal processing circuits 6 
and 7 so that, if the outputs of the two processing cir- 
cuits 6 and 7 are added, then these video signals dis- 
placed by one field each are merged as the video 
signal of one frame and then written in the frame mem- 
ory 32. Further, in the bit reduction circuit 31, only the 
data redundancy is reduced but the information 
amount of the video signal is not changed. 

The video signal of one frame temporarily stored 
in the frame memory 32 is read out from the frame 
memory 32 at a relatively slow transmission rate con- 
forming to the transmission rate of the above-men- 
tioned audio signal, under the control of a memory 
controller 33, and then fed to a serial-to-parallel con- 
verting circuit 34, in which it is converted into serial 
data. These serial data are supplied to a second fixed 
contact 24b of the change-over switch 24. In this 
embodiment, the digital video signal of the still image 
up to 3 frames can be stored in the frame memory 32. 
When the video signal of 2 frames or 3 frames is 
stored in the frame memory 32, under the control of 
the memory controller 33, the video signals are read 
out from the frame memory 32 at the relatively slow 
transmission rate conforming to the transmission rate 
of the digital audio signal in the sequential order of the 
old video signal. 

While the video signal is read out from the frame 
memory 32, the movable contact 24m of the change- 
over switch 24 is connected to the second fixed con- 
tact 24b and the serial data from the serial-to-parallel 
converting circuit 34 are supplied to the digital data 
processing circuit 25. In the digital data processing 
circuit 25, these serial data are added to the error-cor- 
recting code or the like similarly to the recording mode 
of the digital audio signal, and then fed through the RF 
circuit 12 to the magnetic head 13, whereby the video 
signal of one frame is recorded on the video tape 14 
at its PCM data area 53 according to the standard 
shown in Figure 1 as the still image signal. 

In this case, since the PCM data area 53 of one 
track has a small capacity to recording signals, the 
video signal of one field is recorded on a plurality of 
tracks. For example, let it be assumed that the digital 
audio signal is recorded on the PCM data area 53 of 
one track at a transmission rate of 500 kBPS (500 



kbits per second) and also that the video signal of one 
frame produced from the video signal processing cir- 
cuits 6 and 7 is 7.6 Mbits including the luminance com- 
ponent and the colour difference components. Then, 

5 when the bit rate is compressed to 1/4 by the bit reduc- 
tion circuit 31 , the frame memory 32 stores 1 .9 Mbits 
as the video signal of one frame. If the signal of 1.9 
Mbits is recorded at the transmission rate of 500 
kBPS, then 1900/500 = 3.8 and therefore the video 

10 signal of one frame is recorded on the PCM data area 
53 per 3.8 seconds. The duration of time of 3.8 sec- 
onds corresponds to 228 tracks. 

Further, in this embodiment, the frame memory 
32 can store the video signal of 3 frames. Thus, when 

15 the video signal of, for example, 3 frames is succes- 
sively recorded in the frame memory 32, then 3.8 x 1 .4 
= 1 1.4 is satisfied, so that the video signal is read out 
from this frame memory 32 during the period of 1 1 .4 
seconds. 

20 When the video signal of one frame recorded in 

the PCM data area 53 of each track as the still image 
signal is reproduced, then the digital video signal 
reproduced from the video tape 14 by the magnetic 
head 13 is supplied through the RF circuit 12 to the 

25 digital data processing circuit 25. The digital video sig- 
nal, error-corrected by the digital data processing cir- 
cuit 25, is then supplied through the change-over 
switch 24 to the serial-to-parallel converting circuit 34. 
Then, the reproduced data are converted into parallel 

30 data by this serial -to- parallel converting circuit 34 and 
parallel data are written in the frame memory 32 under 
the control of the memory controller 33. 

At that time, the video signal of one frame is repro- 
duced from the video tape 14 during the same dura- 

35 tion of time (that is, 3.8 seconds) as that required in 
the recording mode. 

When the video signal of one frame is written in 
the frame memory 32, then the video signal is read out 
to the bit reduction circuit 31 from the frame memory 

40 32 under the control of the memory controller 33, and 
then reconverted into the digital signal of the original 
redundancy by the bit reduction circuit 31. At that 
time, the video signals of 2 fields forming the video 
signal of one frame are alternately read out from the 

45 frame memory 32 in a real time fashion, that is, the 
video signal of one frame is repeatedly read out from 
the frame memory 32 at the cycle of one-thirtieth of a 
second. Then, the luminance signal Y and the colour 
difference signals (R-Y) and (B-Y) of the reconverted 

so video signal are respectively supplied to D/A conver- 
ters 35, 36 and 37 and converted into an analogue 
luminance signal and colour difference signals. The 
analogue luminance signal and colour difference sig- 
nals are supplied to an encoder 38, in which they are 

55 converted into a composite video signal, and this 
composite video signal is supplied through an output 
terminal 39 to a monitor receiver (not shown) or the 
like. Also, the analogue luminance signals and 
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analogue colour difference signals from the D/A con- 
verters 35, 36 and 37 are supplied to a matrix circuit 
40, in which they are converted into three primary sig- 
nals R t G and B. These primary colour signals R, G 
and B are supplied through output terminals 41 R, 41G 
and 41 B to the monitor receiver (not shown) or the 
like. 

Since the VRT of this embodiment is arranged as 
described above, the still image of the digitized signal 
of high resolution can be recorded. That is, when the 
apparatus of this embodiment is in the recording 
mode on the PCM data area 53 of each track but 
instead, the video signal of one frame digitized at an 
arbitrary timing can be recorded. In that case, if the 
video camera, for example, is provided with the still 
image recording switch 42, and if this still image 
recording switch 42 is depressed while the continuous 
analogue video signal is being recorded on the video 
signal area 56 of each track, then the video signal pro- 
vided at the instant the switch 42 is depressed is also 
recorded as the digital signal. 

Let is now be assumed that, as for example, 

shown in Figure 5, respective tracks T 1( T 2 , T 3 are 

sequentially formed on the video tape in the recording 
of the normal analogue video signal and that the still 
image recording switch 42 is operated at the timing in 
which the recording is performed on the track T 3 . 
Then, the recording of the same digital video signal as 
the analogue video signal recorded on the video sig- 
nal area 56 of the track T 3 is started in the PCM data 
portion 53. It is to be appreciated that the digital signal 
is recorded with a delay time of several tracks due to 
the processing speed of the circuit. In this case, the 
video signal of one frame is recorded on the PCM data 
area 53 over 228 tracks up to the track T 2 3 0 as shown 
by the hatched portion in Figure 5, and the recording 
of the still image digitized again at an arbitrary timing 
after the next track T 23i becomes possible. 

In this embodiment, since the video signal of 
three frames can be stored in the frame memory 32, 
the successively-digitized still images can be recor- 
ded on 684 tracks (228 tracks x 3) when the still image 
is successively picked up 3 times. That is, as shown 
in Figure 6, assuming that the still image recording 
switch 42 is depressed at a certain timing to perform 
the still image shooting 1, then the video signal 
derived from the CCD imager 1 is written in the frame 
memory 32 and the recording over 228 tracks on the 
PCM data 53 of the video tape 14 is started (still image 
recording 1). If the still image recording switch 42 is 
depressed twice to perform the still image shootings 
2 and 3 before the recording over 228 tracks on the 
PCM data area 53 is ended, then the video signal 
derived from the CCD imager 1 is written in the frame 
memory 32. Then, when the still image recording 1 is 
ended, the video signal written in the frame memory 
32 by the shooting 2 is read out therefrom and recor- 
ded in the video tape 14 (still image recording 2). 



Further, when this still image recording 2 is finished, 
then the video signal written in the frame memory 32 
by the shooting 3 is read out therefrom and recorded 
on the video tape 14 (still image recording 3). 

5 In this case, at the timing point in which the 

recording of the respective video signals on the video 
tape 14 is finished and the frame memory 32 becomes 
empty, the next still image can be picked up. For 
example, when the still image recording switch 42 is 

10 depressed during the still image recording 2 is carried 
out (the shooting 4 in Figure 6), the resulting video sig- 
nal is written in the frame memory 32 at its address 
utilized in the shooting 1 and then recorded on the 
video tape 14 after the still image recording 3 is 

15 finished (still image recording 4). 

Since the still image thus recorded is the digitized 
video signal of one frame, the output of the CCD 
imager 1 is recorded without being deteriorated sub- 
stantially so that a still image of high resolution can be 

20 recorded. If the reproduced signal of this still image is 
supplied to a video printer, then a hard copy of the still 
image of high resolution can be obtained. In this case, 
since the digital video signal is recorded by effectively 
utilizing the arrangement in which the PCM audio 

25 signal of the video camera according to the 8-mm 
VRT standard is recorded, the digital video signal can 
be recorded by adding a few circuits such as the frame 
memory or the like and therefore the recording and/or 
reproducing apparatus can be simplified in arrange- 

30 ment. Further, since the sub area of the video tape 14 
which is not utilized for recording the video signal as 
it is designed is utilized, the efficient recording can be 
effected. 

In this embodiment, since the field memory 32 for 

35 the still image recording is arranged so as to store the 
video signal of three frames, the video signal, which 
results from successively shooting the three still 
images, can be recorded and the still image can be 
continuously picked up similarly to the standard still 

40 camera. 

When the still image recording switch 42 is suc- 
cessively depressed 3 times in a very short period of 
time, all still images cannot be recorded because the 
video signals to be stored exceeds the storage 

45 capacity of the frame memory 32, which fact may be 
displayed in the viewfinder or the like. 

Further, since the digital video signal is compres- 
sed in redundancy by the bit reduction circuit 31 and 
then recorded on the video tape 14, the data amount 

so of one field is small and the still image can be effi- 
ciently recorded in a relatively short period of time. 
Alternatively, the above bit reduction may be perfor- 
med by the frame memory 32. 

While the analogue video signal is continuously 

55 recorded as the real moving picture and the digital 
video signal is also recorded as the still image as des- 
cribed above, a dummy video signal (a signal having 
no video information and which is composed only of 
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a synchronizing signal) is recorded on the video signal 
area 56 of the video tape 14, and the digital video sig- 
nal only is also recorded thereon as the still image. 

In this case, if continuous shooting exceeding the 
storage capacity of the field memory 32 is performed, 
then the analogue video signal may be recorded on 
the video signal area 56. More specifically, if the still 
image recording switch 42 is continuously depressed 
four times within, for example, 3.8 seconds, then the 
video signal is recorded on the field memory 32 at 
every frame at the timing in which the still image 
recording switch 42 is depressed three times and then 
sequentially recorded on the PCM data area 53. How- 
ever, at the timing in which the still image recording 
switch 42 is depressed last at the fourth time, the field 
memory 32 is fully occupied in storage capacity but 
instead, if the analogue video signal of one field or one 
frame is written in the video signal area 56 by utilizing 
a recording system circuit of the standard real moving 
picture, then the still image can be recorded although 
the resolution is deteriorated. For example, when the 
digital video signal is recorded on the PCM data area 
53 of the tracks T 3 to T 2 3o under the condition that the 
field memory 32 is fully occupied in storage capacity 
as, for example, shown in Figure 7 and when the still 
image recording switch 42 is depressed just before 
the digital video signal is recorded on the track T^a. 
then only one field of the analogue video signal that 
is now picked-up is recorded on the video signal area 
56 of the track T^a- At that time, special identifying 
(ID) data are recorded on the PCM data area 53 of the 
track T22S so that the still image based on this 
analogue recording can be searched for with ease. 

Alternatively, by utilizing the multi-segment PCM 
standard of the 8-mm VRT shown in Figure 2, only the 
digital video signal as the still image can be recorded. 
In this case, the ist to 6th segments are utilized as 
separate channels in which the still images are recor- 
ded independently, and alternatively, the digital video 
signal of one frame may be recorded in a shorter 
period of time by sequentially utilizing the ist to 6th 
segments. 

Since the CCD imager 1 which can derive the 
video signal of full pixels of one frame during one field 
portion is utilized as the image pick-up means of the 
video camera in the above embodiment, the video sig- 
nal of one frame in the above embodiment, the video 
signal of one frame can be obtained with ease and the 
video signal of one frame is digitized and then recor- 
ded. If the image pick-up means which can derive only 
the imager signal of one field is utilized, only the video 
signal of one field may be recorded as the still image 
signal. In this case, since the memory 32 has a stor- 
age capacity of 3 frames (6 fields), 6 still images can 
be recorded and the continuous still image shooting 
up to 6 still images can still be effected. 

In the case of this field recording, the vertical re- 
solution of the recorded video signal is lowered to a 



half of that of the frame recording. 

While the memory which can store video signals 
of 3 frames is utilized as the memory 32 for the still 
image recording, continuous shooting can be effected 
5 if the memory has a storage capacity of at least 2 still 
pictures. A memory of storage capacity of more than 
3 frames can be utilized. 

Further, while the video signal picked-up by the 
video camera is recorded as a digital video signal, a 
10 variant is also possible that a video signal of one 
frame or one field supplied from other video apparatus 
v such a VRT can be recorded. 

With the above embodiment of the invention, the 
video signal as the still image is simultaneously recor- 
ds ded with the video signal as the real moving picture 
and the still image can be recorded efficiently by a 
simplified arrangement. In this case, the still images 
successively picked-up can be recorded and the still 
images can be picked-up successively at an arbitrary 
20 timing. 

Another embodiment of the present invention will 
be described below and in this case, it is assumed that 
the video signal of one frame is recorded over 228 
tracks. 

25 In this embodiment, of the 228 tracks forming the 

video signal of one frame, an ID signal (hereinafter 
referred to as a start point ID) indicative of the start 
point is recorded on the initial 20 tracks and an ID sig- 
nal (hereinafter referred to as an end point ID) indica- 

30 tive of the end point is recorded on the last 20 tracks. 

More specifically, as shown in Figure 8, if the 
video signal of one frame is recorded on the PCM data 
area 53 in a range of from the track to the track t^s. 
the start point ID is recorded on the first 20 tracks 

35 ranging from tracks t 1 to t 20 and the end point ID is 
recorded on the last 20 tracks from tracks t 20 9 to t^s- 
The reason that the start point ID and the end 
point ID are recorded on the 20 tracks each is to 
detect these IDs in the high speed search mode (fast 

40 forward mode with tape speed 20 times as high as the 
normal tape speed and the search in the rewind 
mode). 

Also, in this embodiment, track number data are 
sequentially added to video data recorded on the res- 

45 pective tracks U to t^s as sub codes and the track 
number data are recorded together with the digital 
video signal. 

If a digital video signal of a new still image is 
recorded on the video tape in which the digital video 

50 signal of one frame is already recorded on the PCM 
data area 53 of tracks ^ to t^s* then the video signal 
of one frame picked-up by the CCD imager 1 is tem- 
porarily stored in the frame memory 32, and then the 
end point ID recorded together with the digital video 

55 signal on the tracks t^ to t^e is searched for in the 
high speed search. 

In this case, if the track scanned, for example, by 
the magnetic head in the camera mode is the track 
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(any one of the tracks t t to t^s) in which the data are 
already recorded on its PCM data area 53, the end 
point ID is searched for by the fast forward search. If 
the above track scanned is the track (the track after 
the track t^g) in which data are not recorded on the 5 
PCM data area 53, the end point ID is searched for by 
the rewind search. 

On the basis of the detection of this end point ID, 
the track t^ next to the last still image recording track 
t228 is scanned by the magnetic head thereby to record 10 
a video signal of one new frame stored in the frame 
memory 32 over 228 tracks from the above track t^. 

Further, ID signals such as the start point ID, the 
end point ID or the like and the sub code information 
such as the track number data or the like involved in 15 
the reproduced data are supplied from the serial -to- 
parallel converting circuit 34 to the memory controller 
33 side, whereby various controls such as the control 
of the reproducing track or the like can be performed 
by the memory controller 33 on the basis of the sub 20 
code information. 

In this embodiment, the end point ID is recorded 
on the last 20 tracks from t 2 u to t 22 o as described 
above so that, when only the still image is recorded, 
the starting track t 23 i of the recorded track in which the 25 
still image is not recorded can be searched for with 
ease. Thus, by recording the next still image from the 
above track t^i, the digital video signal of the still 
image can be successively recorded on the tracks for- 
med on the video tape efficiently. 30 

In accordance with this embodiment, since the 
non-recorded track can be detected with ease by utili- 
zing the end point ID, the digital video signal of the still 
image can be successively recorded effectively. 
Thus, efficient recording is made from this standpoint. 35 
Also, a new digital video signal can be prevented from 
being unintentionally recorded on the track in which 
the digital video signal of the still image is already 
recorded, thus avoiding miserasure. Further, since 
the still images are successively recorded as des- 40 
cribed above, upon reproduction, the recorded still 
images can be successively searched for by repro- 
ducing the tape from the tape start end, thus making 
it possible efficiently to reproduce the still images. 

Further, while the last track is judged on the basis 45 
of the end point ID as described above in the second 
embodiment, the last track may be judged by detect- 
ing the track number data recorded on each track 
together with the digital video signal of the stilt image. 
In the high speed search mode, the last track can be so 
detected easily by the ID signal rather than the track 
number data. 

According to the second embodiment of the pre- 
sent invention, the video signal as the still image can 
be simultaneously recorded with the video signal pro- 55 
vided as the real moving picture and the non-recorded 
portion of the still image can be detected with ease in 
the search mode or the like. Thus, the still image sig- 



nal can be effectively recorded on the record medium 
and therefore the recording of the still image can be 
efficiently made by the simple arrangement. 



Claims 

1. A video signal recording apparatus in which still 
image data picked-up by image pick-up means 
(1) are recorded on a predetermined record 
medium (14), the apparatus comprising a mem- 
ory (32) for storing said still image data corre- 
sponding to a plurality of still images, wherein 
after still image data derived from said image 
pick-up means (1) at an arbitrary timing have 
been sequentially stored in said memory (32), 
said stored stiil image data are read out from said 
memory (32) and sequentially recorded on said 
record medium (14). 

2. Apparatus according to claim 1 wherein said still 
image data are a digital video signal. 

3. Apparatus according to claim 1 further comprising 
a still image recording switch (42) which enables 
a continuous analogue video signal to be recor- 
ded as a digital video signal when operated. 

4. Apparatus according to claim 1 wherein said 
image pick-up means (1) is a charge coupled 
device of a full-pixel read-out type. 

5. Apparatus according to claim 1 wherein said 
memory (32) is a frame memory (32) which can 
store a video signal of three frames. 

6. Apparatus in which a continuous video signal is 
sequentially recorded as a real moving picture, 
and a still image signal, which results from said 
video signal at an arbitrary timing, is recorded on 
a recording medium, the apparatus comprising 
means for recording an identifying signal indica- 
tive of an end portion on or near the end portion 
of a still image signal recording portion on said 
recording medium, wherein when a new still 
image signal is recorded on said recording 
medium, said end portion is detected by said 
identifying signal and said still image signal is 
recorded on a recording portion next to said end 
portion. 

7. Apparatus according to claim 1 or 2 wherein said 
still image data of one frame are recorded on 228 
tracks. 

8. Apparatus according to claim 7 wherein said iden- 
tifying signal is recorded in the last 20 tracks of 
228 tracks forming a video signal of one frame. 
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9. Apparatus according to claim 1 further comprising 
bit reduction means (31) for reducing a redun- 
dancy of a digital video signal to be stored in said 
memory (32). 

5 

10. Apparatus according to claim 1 wherein a dummy 
video signal is recorded on a video signal area of 
said record medium (14). 

11. Apparatus according to claim 11 wherein said 10 
dummy video signal has no video information and 

is composed only of a synchronizing signal. 

12. Apparatus according to claim 6 wherein track 
number data are recorded on each track together 15 
with said still image digital video signal, in order 

to detect the last track. 

13. Apparatus according to any one of the preceding 
claims wherein said recording apparatus utilizes 20 
a signal format of an 8-mm video tape recorder. 
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© Apparatus for recording and/or reproducing a video signal. 

© A video signal recording apparatus in which 
still image data picked-up by image pick-up 
means (1) are recorded on a predetermined 
record medium (14), comprises a memory (32) 
for storing the still image data corresponding to 
a plurality of still images, wherein after still 
image data derived from the image pick-up 
means (1) at an arbitrary timing have been 
sequentially stored in the memory (32), the 
stored still image data are read out from the 
memory (32) and sequentially recorded on the 
record medium (14). Furthermore, an identify- 
ing signal indicative of an end portion of each 
still image signal may be on an end portion of 
the data searched on the record medium (14), 
so that the end portion can be subsequently 
detected. 
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